0.5 



MAO 



1.2 



1060 



100 



10 




9 (comp.) 

To 

71 
~12 



Zs-50 
Zs-0 
Z s -1 
Zs-3 



0.5 

oT 
oT 
oT 



TIOA-H 2 0 
MAO 
MAO 
MAO 



1.16 
0.21 
0.16 
0.11 



1030 
200 
195 
195 



100 
500 
500 
500 



30 

"Ho" 

~60~ 
~60" 



15.3 
21.1 
30.1 



159.2 
282.6 
583.3 



2.1 

~23 
IT 



In the Claims: 



Please cancel claims 8 and 22 without prejudice or disclaimer. 

y / / / 

Please amend claims \, 2, 4, 6, 9-10, 16-21, and 23-27 as follows: 



^ (Twice Amended) A process for the preparation of polymers of ethylene comprising the 
^^J^ ^olyirifcjization reaction of ethylene and optionally one or more olefins in the presence of a 



catalyst cor^prising the product obtained by contacting: 
(A) ^metallocene compound of formula (I): 




wherein 



(I) 



the rings containing A and B hav^ a double bond in the allowed position having 
an aromatic character; 
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\ and B are selected from sulfur (S), oxygen (O) or CR 9 , R 9 being hydrogen, a 
Ci-C 2 o-alkyl, C3-C2o-cycloalkyl, C2-C 2 o-alkenyl, C6-C2o-aryl, C 7 -C2o-alkylaryl, or 
C7-C2o^rylalkyl radical, optionally containing heteroatoms belonging to groups 13 or 15-17 
of the Penodic Table of the Elements, with the proviso that if A is S or O, B is CR 9 or if B 
is S or 0, A is\CR 9 , and A and B cannot simultaneously be CR 9 ; 

R 1 , R 2 , R 3 , R 4 , r\r 6 , R 7 , and R 8 which may be the same as or different from each other, are 
hydrogen, a Ci-C2o-alkyl, C3-C2o-cycloalkyl, C2-C2o-alkenyl, C6-C2o-aryl, C7-C2o-alkylaryl, 
or C7-C2o-arylalkyl radical, optionally containing heteroatoms belonging to groups 13 or 15- 
17 of the Periodic Table of tr\e Elements, and at least two adjacent substituents R 1 and R 2 , 
R 3 and R 4 , or R 5 and R 6 can form a ring comprising 4 to 8 atoms, and where at least one of 
R 1 , R 2 , R 3 , R 4 , R 7 and R 8 is not hydrogen; 

M is an atom of a transition metal selected from group 3, 4, 5, 6 or the lanthanide or actinide 
groups in the Periodic Table of the Elemems, 

X, which may be the same as or different from each other, is hydogen, halogen atom, a R 10 , 
OR 10 , OSO2CF3, OCOR 10 , SR 10 , NR l0 2 or PR I0 Voup, wherein the substituents R 10 are 
hydrogen, a Ci-C2o-alkyl, C3-C2o-cycloalkyl, C2-C2(Kalkenyl, C6-C 2 o-aryl, C 7 -C 2 o-alkylaryl, 
or C7-C 2 o-arylalkyl radical, optionally containing heteroatoms belonging to groups 13 or 15- 
1 7 of the Periodic Table of the Elements; \ 

p is an integer of from 1 to 3, being equal to the oxidation state of the metal M minus 2; 



(B) at least one of an alumoxane and a compound of formula D jE", wherein D + is a 



Bronsted acid/^bie to/give a proton and to react irreversibly with a substftuent X of the 



metallocene of formula (I) and E" is a compatible anion, which isable to staoilize the active 
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s^talytic species originating from the reaction of the two compounds, and which is 

gently labile to be^apleto be removed by an olefmic monomer. 
(Twice A?H£nded) The process according to claim 1, wherein in the metallocene 
compound of fd^nula (I) the transition metal M is selected from the group consisting of 
titanium, zirconium 2Hd hafnium. 

(Twice Amended) The process according to claim 1, wherein in the metallocene compound 
formula (I) A and B are sulfur or a CH group, and if A is a CH group, B is sulfur, or if B 
is a Cfl^group, A is sulfur, R 5 and R 6 are Ci-C2o-alkyl groups, and R 7 is equal to R 8 . 
(Twice Amended) The process according to claim 1 , wherein said alumoxane is obtained 
by contacting water with an organo-aluminium compound of formula HjAlR 12 3_j or 
HjA^R 12 6-j, where R 12 substituents, same or different, are hydrogen atoms, Ci-C2o-alkyl, C3- 
C2o-cycloi*Jkyl, C6-C2o-aryl, C7-C2o-alkylaryl or C7-C2o-arylalkyl, optionally containing 
silicon or germ^oium atoms, and j ranges from 0 to 1, being also a non-integer number. 
(Amended) The process according to claim 1, wherein the anion E" comprises one or more 
ron atoms. 

(Twice s Ajnended) The process according to claim 1 , wherein the process is carried out in 
the presence olS^n alpha-olefin selected from the group consisting of propylene, 1-butene, 1- 
pentene, 1-hexene, 4-rh^thyl-l-pentene, 1-octene, 1-deceneand 1-dodecene. 
(Twice Amended) A process for thepi ^paratiotKof a ligand of formula (II): 
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*R S 



B is CR 9 o/if B is S or O, A is CR 9 , and A and B 



or its double bond isomers, 
wherein 

A and B are selected from sulfur (S), oxygen (0) or CR 9 , R 9 being hydrogen, a 
Ci-C2o-alkyl, C3-C2o-cycloalkyl, C 2 -C 2 o-alk^d^l6zC2o-aryl 5 C 7 -C 2 o-alkylaryl, or C 7 -C 2 o-arylalkyl 
radical, optionally containing heteroatoms bel mging to groups 13 or 15-17 of the Periodic Table of 
the Elements, with the proviso that if A is S or ( 
cannot simultaneously be CR 9 ; 

R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , and R 8 whichWObe the same as or different from each other, are 
hydrogen, aCi-C 2 o-alkyl, C3-C 2 o-cycloalkylyC 2 -C 2 o-alBenyl, C6-C 2 o-aryl, C7-C 2 o-alkylaryl, or 
C7-C 2 o-arylalkyl radical, optionally cogiaining heteroatomg belonging to groups 13 or 15-17 of the 
Periodic Table of the Elements, an^at least two adjacent sutastituents R l and R 2 , R 3 and R 4 , or R 5 
and R 6 can form a ring compris/ng 4 to 8 atoms wherein at lea^t one of the substituents R 1 , R 2 , R 3 , 
R 4 , R 7 , and R 8 is not hydrogen; v 



comprising the following steps: 
i) treating the compound of formula (EQ) with at least one^equivalent of a base; 
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(m) 

wherein the rings containing A and B have a double bond in the allowed position 
having an aromatic character; 



wherein A and B are selected from sulfur (S), oxygen (O) or CR 9 , R 9 being 
hydrogen, a Ci-C 2 o-alkyl, C 3 -C 2 o-cyclO\alkyl, C 2 -C2o-alkenyl, C 6 -C 2 o-aryl, C 7 -C2o-alkylaryl, 
or C7-C2o-arylalkyl radical, optionally cohfaimngTietecoatoms belonging to groups 13 or 15- 
1 7 of the Periodic Table of the Elements, wit i the proviso tnht if A is S or O, B is CR 9 or if 




B is S or O, A is CR , and A and B cannot sii 

7 R 

R , and R which may be the same as 



ultaneously be < 
ondifferent &6m each other, are hydrogen, a 



Ci-C 2 o-alkyl, C3-C 20 -cycloalkyl, C2-C 2 o-alkenyi, &6^20-aryl, C 7 -C 2 o-alkylaryl, or 
C7-C2o-arylalkyl radical, optionally containing^neterpatoms belonging to groups 13 or 15-17 
of the Periodic Table of the Elements; 



ii) 



contacting the thus obtained corresponding anioni\ compound from step i) with a 
compound of formula (IV): 



R J 




R 



(IV) 



wherein 
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17. 



18. 



R 1 , R 2 , R 3 , R 4 , R 5 , R 6 ^hich may be the same as or different from each other, are 
hydrogen, a Ci-C2o-alkyl, C 3 -C*-cycloalkyl, C 2 -C 2 o-alkenyl, C6-C2o-aryl, C 7 -C2o-alkylaryl, 
or C7-C2o-arylalkyl radical, optionally containing heteroatoms belonging to groups 13 or 15- 
1 7 of the Periodic Table of the Elements, and at least two adjacent substituents R andR , 
R 3 and R 4 , or R 5 and R 6 can form a rmg comprising 4 to 8 atoms; and 
iii) treating the thus obtained product from step ii) with a protonating agent. 
(Twice Amended) The process for the preparation of a ligand of formula (II) according to 
claim 16 wherein the base used in step i)yf selected from hydroxides, hydrides of alkali- 
and earth-alkali metals, metallic sodium/ffptassium or ofrggnometallic lithium salts, and 



the protonating agent used in step iii) is 
(Twice Amended) A process for preparing 



onium chlorides 
thk compound of formula VII 



\\ // 



R'< 



R 



wherein A is sulfur (S) or oxygen (O), R 9 is hydrogen,y Ci-C2o-alkyl, C3-C2o-cycloalkyl, 
C2-C 2 o-alkenyl, C6-C2o-aryl, C7-C2o-akylaryl, or C7-C 2 o-arylalkyRradical, optionally containing 
heteroatoms belonging to groups 13 or 15-17 of the Periodic Tabid of the Elements; 

R 7 and R 8 which may be the same as or different from each Ather, are a Ci-C2o-alkyl, 
C3-C2o-cycloalkyl, C2-C2o-alkenyl, Ce^o-aryl, C7-C2o-alkylaryl, or C\-C2o-arylalkyl radical, 
optionally containing heteroatoms belonging to groups 13 or 15-17 of tme Periodic Table of the 
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Elements; 



comprising the following ste»s: 

i) treating a compound oft formula (V): 



O 
ii 



R' 



'Br 



ii) 



iii) 



iv) 



0' 

wherein A is sulfur or oxygen, witlj a jbompouncrs^f formula (VI): 

LL 



Br' 



R y 

(VI) V 



wherein A is sulfur or oxygen; 
contacting the thus obtained ] 



19. 



\ep i) with a reducing agent in a molar 
ratio between said reducing^gent and the prdfiuct obtained under i) of at least 1 ; 
contacting the product ob|ained under ii) with a compound selected from an 
organolithium compound, sodium or potassium a molar ratio between said 
compound and the product obtained in step ii) of eq\ial to or greater than 2; and 
treating the thus obtained product under step iii) with\an agent selected from the 
group consisting of copper (II) chloride, iodine and Mg(Pd, in order to obtain a 
compound of general formula (VII). 

(Twice Amended) A process for preparing the compound oV formula (X) 



!8024-OO3a 



8 




wherein B is sulfur or oxygen and Ra is hydrogen, a Ci-C2o-alkyl, C3-C2o-cycloalkyl, - 
C2-C2o-alkenyl, C6-C2o-aryl, C7-C2o-alkylaryl, 4r C^C2o-arylalk^Wical, optionally containing 
heteroatoms belonging to groups 13 or 15-17 ofiWs Periodic Table pi the Elements; 

R and R which may be the same as or different from each other, are a Ci-C2o-alkyl, 
C3-C2o-cycloalkyl, C2-C2o-alkenyl, C6-C2o-aryl, C -&o-aUzylaryl, or C7-C2o-arylalkyl radical, 
optionally containing heteroatoms belonging to gfO)*pl$ 13 or 15-17 of the Periodic Table of the 
Elements; 



comprising the following steps: 
i) contacting a compq/und of formula (VHT): 



K \ Li 



B 

(vm) 



wherein B is sulfur or oxygen, 
with a compound of formula (IX): 
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H' 



(IX) 



wherein B is sulfur or oxveen, 



and subsequently treating p^th a neutralisation agent; 

ii) treating the thus obtained AroYluct from sjfep i) with a reducing agent in a molar 
ratio between said reducing ag^nt ajaa the compound obtained under i) of at least 

l; 

iii) contacting the thus obtained produfct from step ii) with a mixture of an 
organolithium compound and tetramtethylethylenediamine (TMEDA) in a molar 
ratio between sa^ mixture and the product obtained under ii) of at least 2; and 

iv) contacting the thus obtained product fro\ffi step iii) with an agent selected from the 
group consisting of copper (IT) chloride, iodine and Mg/Pd, in order to obtain a 
compound of formula (X). 



- (Twice Amended) A process for preparing the compound of formula (VII) 





(VI 
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lerein A is sulfur (S) or oxygen (O), R 9 is hydrogen, a Ci-C2o-alkyl, C3-C2o-cycloalkyl, 
C 2 -C2o-alk<W, C6-C 2 o-aryl, C 7 -C2o-alkylaryl, or C 7 -C 2 o-arylalkyl radical, optionally containing 
heteroatoms belonging to groups 13 or 15-17 of the Periodic Table of the Elements; 

R 7 and R 8 Vhich may be the same as or different from each other, are a Ci-C2o-alkyl, 
C 3 -C2o-cycloalkyl, C 2 ^C2o-alkenyl, C 6 -C2o-aryl, C 7 -C2o-alkylaryl, or C7-C2o-arylalkyl radical, 
optionally containing heteroatoms belonging to groups 13 or 15-17 of the Periodic Table of the 
Elements; 



comprising the following stepfe: 

i) contacting an equimoiar mixture of compounds of formulae (XI) and (XII): 



ii) 



iii) 



iv) 





(XI) 

wherein A is sulfur or oxygen, 



(xn) 



with a Lewis acid or a mixture of a Lewis acid and a protonic acid; 

treating the thus obtained product from step i) with CH2O in a molar ratio between 

said mixture and CH 2 0 of a range between 1^ 1 and 1:10; 

contacting the thus obtained product from step ft) with a compound selected from 

an organolithium compound, sodium or potassium;Vid 

contacting the thus obtained product from step iii) with an agent selected from the 
group consisting of copper (II) chloride, iodine and Mg/P<^ in order to obtain a 
compound of general formula (VII). 
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• 21 .\ (Twice Amended) The process according to claim 20, wherein the Lewis acid is selected 
jy from the group consisting of zinc dichloride, cadmium dichloride, mercury dichloride, tin 
tetrachloride, tm^uoroborane, zirconium tetrachloride, and titanium tetrachloride. 
(Twice Amended) A process for preparing the compound of formula (VII) 






wherein A is sulfur^) or oxygen (O), R 9 is hydrogen, a Ci-C2o-alkyl, C3-C2o-cycloalkyl, 
C2-C2o-alkenyl, C6-C2o-aryl, C7-CWalkylaryl, or C7-C2o-arylalkyl radical, optionally containing 
heteroatoms belonging to groups 13 or 15-17 of the Periodic Table of the Elements; 

R 7 and R 8 which may be the same^as or different from each other, are a Ci-C2o-alkyl, 
C3-C 2 o-cycloalkyl, C2-C 2 o-alkenyl, C 6 -C 2 o-aryk C 7 -C 2 o-alkylaryl, or C7-C 2 o-arylalkyl radical, 
optionally containing heteroatoms belonging to g^ups 13 or 15-17 of the Periodic Table of the 
Elements; 



i) 



comprising the following steps: 
contacting a compound of formula (XIII): 




with a base selected from an organolithium compound, sodiunvor potassium; 
treating with a formic ester, wherein the molar ratio between said ester and the 
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compound of formula (XHI) is at least 1 :2, and subsequently treating the obtained 
product with a reducing agent in order to obtain a compound of formula (XIV): 




(XIV) 

ii) contacting the compound of formula (XIV) with a base selected from an 

organolithium compound, sodium or potassium and subsequently treating the 
dimetallated compound with an alkylating agent to obtain the compound of formula 
(XV); 




(XV) 

and 

iii) contacting the alkylated compound obtained by step ii) with a coupling agent 
selected from the group consisting of copper (II) chloride, iodine and Mg/Pd in 
order to obtain the compound of formula (VII). 
24. (Twice Amended) A compound of formula (HI) 




(m) 

wherein the rings containing A and B have a double bond in the allowed position having an 
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romatic character; A and B are 



selected from sulfur (S), oxygen (O) or CR 9 , R 9 being hydrogen, a Ci-C2o-alkyl, 
C3-C2o\ycloallcyl, C2-C2o-alkenyl, C6-C2o-aryl, C7-C 2 o-alkylaryl, or C7-C2o-arylalkyl radical, 
optionally\ontaining heteroatoms belonging to groups 13 or 15-17 of the Periodic Table of 
the Elements,Vith the proviso that if A is S or O, B is CR 9 or if B is S or O, A is CR 9 , and 
A and B cannot simultaneously be CR 9 ; 

•J O \ 

and R , and R whicfimay be the same as or different from each other, are a Ci-C2o-alkyl, 
C3-C 2 o-cycloalkyl, C 2 -Qo-alkenyl, C6-C 2 o-aryl, C 7 -C 2 o-alkylaryl, or C 7 -C 2 o-arylalkyl radical, 
optionally containing heteroatoms belonging to groups 13 or 15-17 of the Periodic Table of 
the Elements. 

25 (Twice Amended) A metalloceneV)mpound of formula (I): 




(D 



wherein 



A and B are selected from sulfur (S), oxygen (O) or CJ^ 9 , R 9 being hydrogen, a 
Ci-C 2 o-alkyl, C 3 -C2o-cycloalkyl, C 2 -C 2 o-alkenyl, C 6 -C2o-aryl, C 7 -CValkylaryl, or 
C7-C2o-arylalkyl radical, optionally containing heteroatoms belonging\p groups 13 or 15-17 
of the Periodic Table of the Elements, with the proviso that if A is S or 0\B is CR 9 or if B 



is S or O, A is CR 9 , and A and B cannot simultaneously be CR 9 ; 
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R l , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , and R 8 which may be the same as or different from each 
other, areyhydrogen, a Ci-C2o-alkyl, C3-C2o-cycloalkyl, C2-C2o-alkenyl, C6-C2o-aryl, 
C7-C2o-alkyI^ryl, or C7-C 2 o-arylalkyl radical, optionally containing heteroatoms belonging to 
groups 13 or 15\17 of the Periodic Table of the Elements, and at least two adjacent 
substituents R 1 ancrR 2 , R 3 and R 4 , or R 5 and R 6 can form a ring comprising 4 to 8 atoms; 
and where at least on^of R l , R 2 , R 3 , R 4 , R 7 and R 8 is not hydrogen; 

M is an atom of ^transition metal from group 3, 4, 5, 6 or the lanthanide or actinide 
groups in the Periodic Tabl^of the Elements, 

X, which maybe the same as or different from each other, is hydogen, halogen 
atom, a R 10 , OR 10 , OS0 2 CF 3 , OCOR 10 , SR 10 , NR 10 2 or PR 10 2 group, wherein the 
substituents R 10 are hydrogen, a Ci-CValkyl, C3-C 2 o-cycloalkyl, C2-C 2 o-alkenyl, 
C6-C2o-aryl, C7-C 2 o-alkylaryl, or C7-C2o-aWlalkyl radical, optionally containing heteroatoms 
belonging to groups 13 or 15-17 of the Periodic Table of the Elements; 
p is an integer of from 1 to 3, being equal to thevoxidation state of the metal M minus 2; 

and wherein the rings containing A and Blaave a double bond in the allowed 
position having an aromatic character; and \ 
with the proviso that said metallocene compound is different from: 

isopropylidene(3-methyl-cyclopentadienyl)-7-( cyclopentadimiophene)zirconium 
dichloride; \ 

isopropylidene(3-ethyl-cyclopentadienyl)-7-( cyclopentadithiophentelzirconium dichloride; 
isopropylidene(3-t-butyl-cyclopentadienyl)-7-( cyclopentadithiopheneVirconium 
dichloride; \ 
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3propylidene(3-n-butyl-cyclopentadienyl)-7-( cyclopentadithiophene)zirconium 
dichloride; 

isopropylidene(3-trimethylsilyI-cyclopentadienyl)-7-( cyclopentadithiophene)zirconium 
dichlorioe and 

isopropyliden^ (3-i-propylcyclopentadienyl)-7-( cyclopentadithiophene)zirconium 
dichloride. 

26 (Twice Amended) V ligand of formula (E): 




k 0D 

or its double bond isomers, 

wherein the rings containing A and B have double bonds in any of the allowed positions, 
having an aromatic character and 

A and B are selected from sulfur (S), oxygen (O) or CR 9 , R 9 being hydrogen, a 
Ci-C2o-alkyl, C3-C 2 o-cycloalkyl, C2-C 2 o-alkenyl, Q-0*p-aryl, C7-C 2 o-alkylaryl, or 
C7-C2o-arylalkyl radical, optionally containing heteroatof^js belonging to groups 13 or 15-17 
of the Periodic Table of the Elements, with the proviso that\f A is S or O, B is CR 9 or if B 
is S or O, A is CR 9 , and A and B cannot simultaneously be ^™ 9 - 
R l , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , and R 8 which may be the same as or different from each other, are 
hydrogen, a Ci-C 2 o-alkyl, C3-C 2 o-cycloalkyl, C 2 -C 2 o-alkenyl, C6-C 2 \aryl, C7-C 2 o-alkylaryl, 
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-C2o-arylalkyl radical, optionally containing heteroatoms belonging to groups 13 or 15- 
17 o\the Periodic Table of the Elements, and at least two adjacent substituents R 1 and R 2 , 
R 3 and R^, or R 5 and R 6 can form a ring comprising 4 to 8 atoms and wherein at least one of 
the substituents R 1 , R 2 , R 3 , R 4 , R 7 , and R 8 is not hydrogen; 
with the proviso that said ligands are different from: 

isopropylidene(3-methyl-cyclopentadiene)-7-( cyclopentadithiophene); 
isopropylidene(3-ethAcyclopentadiene)-7-( cyclopentadithiophene); 
isopropylidene(3-t-butyl-Wlopentadiene)-7-( cyclopentadithiophene); 
isopropylidene(3-n-butyl-cytlopentadiene)-7-( cyclopentadithiophene); 
isopropylidene(3-trimethylsilyl^yclopentadiene)-7-( cyclopentadithiophene) and 
isopropylidene (3-i-propylcyclopenteidiene)-7-( cyclopentadithiophene). 



27 (Amended) A process for preparing the compound of formula (VII) 




wherein A is sulfur (S) or oxygen (O), R 9 is hydrogen, a Ci-Q^-alkyl, 
C3-C2o-cycloalkyl, C2-C2o-alkenyl, Ce^o-aryl, C7-C2o-alkylaryl, or C7-C2o\rylalkyl radical, 
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^j^^/^ containing heteroatoms belonging to groups 13 or 15-17 of the Periodic^Table of 

the^lements; 

yR 7 and R 8 which may be the same as or different from each other, are.a Ci-C2o-alkyl, 
C3-C2o-cycloalkyl, C2-C2o-alkenyl, C6-C2o-aryl, C7-C2o-alkylaryl, or C7-C2o-arylalkyl radical, 
optionally containing heteroatoms belonging to groups 13 or 15-17 of the Periodic Table of 
the Elements; 



comprising the following ste|^s: 

i) contacting a conteound of formula (XIII): 



Br 





sr ^ Br 

(xm) 

with a base selected from an organotaiium compound, sodium or potassium; treating with a 
formic ester, wherein the molar ratio between said ester and the compound of formula (XLI) 
is at least 1:2, and subsequently treating thapbtained product with a reducing agent in order 
to obtain a compound of formula (XIV): 




(XIV) 

ii) contacting the compound of formula (XIV) with a base delected from an 

organolithium compound, sodium or potassium and subsequently treating the 
dimetallated compound with an ester of boric acid and a proronating agent in 
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